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448 Abs;racrs of The Netherlatrds Society of Electro. MicroscoRy 
specimen and the backscattered electron 
(BE) signal intensity is descr ibed by: 
I(be) = Io • q • m • G 
with I(be) = BE signal intensity,  Io = 
primary e lectron beam intensity,  m = spe- 
cimen mass thickness, G = factor  depend- 
ing on specimen composit ion, q = constant 
accounting for detecting system proper- 
ties. The BE signal can be used to de- 
termine mass thickness for specimens in 
the range between 0.2 and i0 um at a 
density of iOOO kg/m 3. Below 0.2 um the 
signal is too weak to be useful.  In the 
same way the forward scattered electron 
(transmitted electron, TE) s ignal  can be 
used to measure mass th icknesses in the 
lower range: 0.05 to 0.2 um, since under 
certain condit ions forward scatter ing of 
electrons by a thin specimen is at least 
i00 times more eff ic ient than backward 
scattering. 
The two methods for mass determinat ion  
have been used in a t ransmiss ion electron 
microscope EM4OO equipped with  a STEM at- 
tachment interfaced to an EDAX 9100/75 
X-ray microanalyt ica l  system. Using quan- 
titative X-ray microanalyt ica l  data the 
l inearity of the relat ion between the el- 
emental content  and the measured droplet  
mass has been invest igated for droplets 
containing known proport ions of salts and 
sucrose, in a range of droplet  volumes 
from i00 femtol i ter  to 1 nanoleter.  
INDUCIBLE INTEGRAL MEmbRANE PROTEINS IN 
MICROBODY-MEMBRANES OF HANSENULA 
POLYMORPHA 
G. Sulter, M. Veenhuis and W. Harder 
Dept. of Microbiology, Biology Centre, 
Universitu of Groningen 
In yeasts the development and metabol-  
ic function of microbodies is largely de- 
pendent on growth condit ions. In fact it 
is possible, simply by changing the com- 
position of the growth medium, to induce 
microbody prol i ferat ion and to introduce 
new enzymes for new metabol ic  functions 
into the organel les.  We have now studied 
microbody-membranes of H. po lymorpha with 
respect to substructure and presence of 
unique, inducible peptides in relat ion to 
environmental  conditions. Under  all 
growth condit ions used the organel les  are 
surrounded by a single membrane of 8 nm 
which lacks ribosomes. Using standard 
freeze-etch procedures no large integral 
proteins (IMPs) were detected. However, 
when metabo l ica l ly  active c: l ls  were used 
for spray- freezing,  small par t ic les  
could be detected on both f racture 
faces of the membrane.  The presence of 
speci f ic  IMPs was conf i rmed b iochemica l -  
ly. On PAA gels of isolated mic robody-  
membranes d i f fe rent  protein bands were 
observed in d i f fe rent ly  grown cel ls .  
Prominent  bands were  observed at the 
30 kD, 33 kD, 40 kD and 47 kD posit ions.  
The IMP nature of some of these pro-  
teins was conf i rmed immunocytochemical ly .  
8-OXIDATION IN METHYLOTROPHIC YEASTS 
M. Veenhuus, A. Kram and W. Harder 
Lab. of Electr. Microscopy, Biologi- 
cal Centre, University of Groningen 
Vir ious yeasts  can grow on o le ic  acid 
as the sole carbon source. Growth at the 
expense of this compound is assoc ia ted  
wi th  the synthes is  of the complete  set of 
8-oxidat ion enzymes,  which are loca l ized 
in peroxisomes. A lso  some methy lo t roph ic  
yeasts  (i.e. Cand ida  boidini i)  can uti l -  
ize oleic acid for growth. Under these 
condit ions only one type of perox isome 
is present in the cel ls and the 8-oxida-  
t ion enzymes are in the same compartment  
as e.g. alcohol  oxidase. Another  methy l -  
otrophic yeast, Hansenula  po lymorpha , is 
unable to grow on oleic acid a l though the 
com:lete S-ox idat ion cycle is induced 
a~ter a shift of g lucose-grown cel ls  into 
c le ic -ac id -conta in ing  media. In addi t ion 
enhanced levels of catalase, i soc i t rate  
lyase, malate synthase and a lcohol  oxi-  
dase were found in these cultures.  At  
the u l t rast ructura l  level such cel ls  were 
character ized by the presence of many 
subcel lu lar  compartments  of var ied  mor-  
phology. Some showed a crysta l l ine  sub- 
structure but most  displayed an amorphous 
matr ix  and were surrounded by a number of 
membranous layers. Kinetic exper iments  
revealed that these organel les or ig inated 
f rom the small microbodies  present  in the 
g lucose-grown inooulum cells. However,  
cytochemist ry  and immunocytochemist ry  re- 
cou!d not be cons idered  peroxisomes s ince  
a l l  the prote ins  mentioned above were 
on ly  present  in  the peroxisomes typ i f ied  
by the c rys ta l l ine  subst ructure .  Presence 
o f  o ther  compartments i s  exp la ined  by an 
excess ive phospho l ip id  synthesis induced 
by oleic acid. The possible role of 
perexisomes in this process is not yet 
clear. 
